Genotoxicity testing of arsenic, lead and cadmium in radish plants grown on polluted soils by Villlatoro, M.
Genotoxicity testing of arsenic, lead, and cadmium in radish plants grown 
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The species of plant studied was the radish (Raphanus sativus L.) var. Middle East Giant (Figure 1). Polluted soil was 
collected close to a pyrite mine and a commercial potting mixture was used as a control. The As concentration in the soil 
and vegetables (shoot and edible part) was determined by FIA-HG-AAS and the concentrations of Pb and Cd by AAS with 
graphite furnace. Stocks of D. melanogaster with two genetic markers were used. Genotoxicity tests were carried out as 
described by Graf et al. (1984) and the total number of spots per wing was scored under photonic microscope (Figure 2).
The spots were evaluated in a multi-decision procedure. The antigenotoxicity tests were performed using hydrogen 
peroxide as a genotoxine.
5HVXOWV
The extractable metal(oids) mean concentrations in the polluted soil were 14.1mg kg-1 of
Pb, 0.08 mg kg-1 of Cd and 3.8 mg kg-1 of As. The metal(oids) concentrations in plants 
grown in polluted soils are shown in Table 1. The genotoxicity assay (Figure 3) showed 
that the edible part of radish grown in non-contaminated soil is not genotoxic for any of 
the concentrations tested. The edible part grown in contaminated soil is genotoxic but 
only for the highest concentration , while the shoot part is genotoxic for all of the 
concentrations  .
The percentage of inhibition (Figure 4) showed the reduction ability of mutagenic effect 
by the plant assayed against hydrogen peroxide. The only sample that was not capable 
to inhibit the hydrogen peroxide was the edible part of radish grown in contaminated soil 
at the lower concentration   .
Table 1. As, Pb, and Cd mean concentrations (PJ NJ
of dry weight)  in shoots and edible part.
&RQFOXVLRQV
• Metal(oids) concentrations in the edible parts of the radish  were always below the maximum limit set allowed in vegetables and fruits. 
• The control radish did not show genotoxicity but the radish grown in polluted soils (although showing metal(oids) concentrations below the 
maximum limit  allowed by legislation) showed genotoxic effects. 
• The antigenotoxic effects of control radish (edible part) were significantly higher than the effects of radish shoots grown in polluted soil. 
• The metal contained in the radish is thought to be responsible for the lack of antigenotoxicity of radish root grown in polluted soils.
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Figure 3. Genotoxicity assay for the different 
concentrations of metals in radish samples. Figure 4. Percentage of inhibition for the different 
concentrations of the samples of radish.
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As concentration 
Part control polluted soil 
Shoot 0.7 3.9 
Edible part 0.2 1.2 
Pb concentration 
Part control polluted soil 
Shoot 0.57 2.67 
Edible part 0.52 1.26 
Cd concentration 
Part control polluted soil 
Shoot 0.54 0.92 
Edible part 0.17 0.44 





